Introduction
============

Many young researchers enter a career in health research with little guidance about the expectations and challenges awaiting them. There is often no set career path, and limited leadership to help guide youth. Inadequate training in specific research skills is a major factor limiting the level of research productivity and consequently health in developing countries.[@b1-jmdh-6-163] This is especially true in sub-Saharan Africa where resources and skills are limited.[@b2-jmdh-6-163] Yet these are not the only requirements for a successful research career. Skills learnt in the classroom cannot be transformed into output without help. Young researchers require guidance on how to steer their way to success in a career of health research. The literature is rife with research capacity building initiatives in Africa and other parts of the world,[@b2-jmdh-6-163]--[@b5-jmdh-6-163] but these papers do not address how a young researcher can approach a career in health research and enhance his or her chances of success beyond formal training. Even though the main focus of research capacity building is in developing countries,[@b6-jmdh-6-163] in developed countries, where there are considerably more training institutions for health research, career paths may still be unclear. A successful research career requires having specific content knowledge and skills to conduct research, including socialization with the global research environment along with mentor, peer, and organizational support.[@b7-jmdh-6-163] In this paper, based on the collective experiences of some young researchers and research mentors, we discuss some factors that can help young researchers to achieve their maximum potential, and where possible, we point to useful resources.

Get institutional affiliation
=============================

Institutional affiliation is important for any young researcher. This includes maintaining a professional relationship with university professors and researchers, as well as possible affiliations with research centers or other professional centers (eg, clinical settings). This can be a gateway to professional recognition, particularly if the institution has a good reputation. For instance, access to an institutional email address and electronic network system can indicate credibility and facilitate safe storage and exchange of information and data. Likewise research funds from donors can only be administered through trustworthy institutions. Belonging to a research institution also exposes the young researcher to senior researchers and best practices, especially if the institution is an established center of excellence. Many centers for excellence have been established in African countries to promote the transfer of research skills from North to South and within the continent.[@b8-jmdh-6-163],[@b9-jmdh-6-163] Many such centers can be found in developed countries.

Generally speaking, institutional affiliation often comes with opportunities for training, along with the benefits of working in an environment with quality assurance, infrastructure, and formal administrative services. In addition, institutional affiliation may facilitate access to published research through institutional subscriptions, and cover article processing charges. In order to create such contacts, young researchers should investigate volunteer opportunities within such centers. There is a three-fold benefit to this. First, it exposes young researchers to the professional research environment. Secondly, it creates an "in" where volunteers can learn about position vacancies. Finally, a successful volunteer term will generate good references for future job applications.

Start writing early
===================

The penultimate outcome of research is scientific publication, such that novel findings can be shared and used to improve knowledge and health. Strong writing skills are important to career development and success. A mastery of the skills required for prolific authorship (including language accuracy, technical accuracy, structured discourse, and conciseness) need to be acquired early. It is unlikely that one can acquire all the skills required for scientific writing without practice, hence the earlier the young researcher experiences the hurdles and work load involved in manuscript preparation, the better. Firsthand experience with manuscript formatting, referencing, determining authorship, reporting data, and undergoing peer review are important steps towards a career in research. A number of resources and guidelines exist for reporting medical research and preparing for publication that will prove invaluable to any young researcher.[@b10-jmdh-6-163]--[@b14-jmdh-6-163] Young health researchers are encouraged to use these resources. However, these skills cannot be put to use if time is not allocated for writing. It is necessary to reserve uninterrupted time to write research manuscripts.[@b15-jmdh-6-163]

Start reviewing early
=====================

For the sake of fairness, some people recommend reviewing as many articles as you publish as a way of giving back to the scientific community.[@b16-jmdh-6-163] Although it is usually an unpaid activity, this is important because the peer review process is indispensable to the production of scientific research.[@b17-jmdh-6-163],[@b18-jmdh-6-163] Therefore, a young researcher interested in scientific publication should try to find ways to participate in the peer review process. With proper leadership, young researchers should be progressively introduced to the practice of peer review because it offers several advantages, including but not limited to: understanding the biomedical editorial process, honing their own skills in scientific writing and appraisal, staying abreast with current science, seeing other writing styles, learning from others' mistakes, contributing to the quality of published literature, and gaining recognition in the scientific community. Due to the volume of biomedical publications, there is a constant need for scientists willing to contribute their time and expertise as peer reviewers. It is also an important opportunity to reflect on one's own writing skills, and to recognize strengths and weaknesses. Guided initiation into peer reviewing is an invaluable component of growth as a researcher and it provides the opportunity to articulate clear and constructive feedback. One way of objectively reviewing an article is assessing whether it is written according to recommended guidelines. The EQUATOR (Enhancing the Quality and Transparency of Health Research) network is a good source of guidelines for reporting health research studies (<http://www.equator-network.org/>). Likewise, many journals, such as the *British Medical Journal* have guidance for reviewers which can be applied to any other journal (<http://www.bmj.com/about-bmj/resources-reviewers/guidance-peer-reviewers>). Open access tips for reviewing have also been published.[@b19-jmdh-6-163]

Find a mentor
=============

It is important to distinguish between a supervisor and a mentor. Supervisory roles are often limited in time and commitment, usually leading to distinct academic outcomes or professional goals. On the other hand, a mentor and mentee negotiate their expectations and goals and use a wide variety of skill transfer techniques to achieve them, often for extended periods. The benefits of mentoring have been reported in numerous research settings, and include a greater likelihood of publishing, better academic and career growth, higher research productivity, and a genuine opportunity to learn skills that cannot be achieved through formal channels.[@b15-jmdh-6-163],[@b20-jmdh-6-163]--[@b22-jmdh-6-163] Nowadays, with improved communication facilities worldwide, a young researcher can expand his or her pool of potential mentors to distant geographic regions. A framework for such long distance mentorship initiatives has been described.[@b23-jmdh-6-163] In addition to the direct knowledge transfer that occurs between a mentor and a mentee, the mentor can also introduce the mentee to a wider network of collaborators in different disciplines.[@b23-jmdh-6-163],[@b24-jmdh-6-163] There is some guidance on what mentors, mentees and institutions can do to foster mentoring relationships.[@b24-jmdh-6-163],[@b25-jmdh-6-163] Local training and leadership is beneficial and should be a primary source of mentorship. This will enable young researchers to learn directly from established researchers, their environments, and how they negotiate donor expectations. Mentorship is not without drawbacks, and it is crucial to establish a mechanism to determine when such relationships are not working well.

Start collaboration and networking
==================================

It is important for young researchers to realize early in their careers that collaboration, networking, and multidisciplinary team efforts are important.[@b26-jmdh-6-163] Networking is often one of the most stressful elements of expanding a career for young researchers. In regards to multidisciplinary projects, there is sometimes a power divide and confusion around the expectations of the role of each of the disciplines in the final product. Even though there may be sources of conflict, there is room for sharing of ideas and resources, making methodologies more robust and opening additional research and career opportunities. Collaboration can be with peers, senior, or junior colleagues. Apart from research activities conducted with senior colleagues, supervisors and mentors, young researchers can initiate preliminary attempts at sharing knowledge and guiding junior colleagues. Establishing networks with peers is also important at an early stage in one's career, and such networks may be long-lasting because they are between researchers at the same stage in their careers. Networks can be established electronically as well. Websites such as LinkedIn (<http://www.linkedin.com/>), Research Gate (<http://www.researchgate.net>), and many others provide a forum for like-minded professionals to meet and share ideas.

From a practical point of view, in quantitative research, collaboration with a biostatistician is always beneficial for both parties. Involving stakeholders in research question formulation and study design is also helpful, and experts should be consulted when necessary.

In a similar manner, young African researchers should not only seek collaborations in the North, but also within Africa. South--South collaborations are often lacking, and may evolve favorably without the complexities of power imbalances and donor-driven agendas. Such collaborations are often encouraged,[@b1-jmdh-6-163],[@b27-jmdh-6-163] but are likely to develop initially from personal networks. Young researchers in the North may also seek collaborations in the South.

Identify sources of funding
===========================

Research costs money. Developing skills in identifying funding sources and writing grant proposals are crucial for any young researcher. Young researchers must be aware of and up-to-date with the available funding bodies, including their focus and eligibility criteria. Networking is always a good way of getting to know about funding opportunities, but nowadays, funders typically have websites and can be found by Internet-based searches. Signing up for mailing lists of some advocacy groups, which are usually free, can also allow young researchers to receive updates automatically on available grants. Funding may be available for masters or doctoral studies, fellowships, or field research. Others are stand-alone grants and awards for earmarked research in specific domains or offered only to young researchers. Some of the more popular funders include: Wellcome Trust, Canadian Institutes for Health Research, United States National Institutes of Health, International Development Research Centre, United Kingdom Department for International Development, Centers for Disease Control and Prevention, and the Bill and Melinda Gates Foundation. A number of articles have been published on grant writing tips.[@b28-jmdh-6-163]--[@b30-jmdh-6-163] Ultimately, grant proposal writing is a skill, and similar to writing good papers, young researchers should seize every opportunity to practice early and often.

Establish research interests
============================

Research interests often spawn from one's own background. For instance, surgical residents are more likely to be interested in surgical research. However, one may be interested in exploring a diversity of scientific questions within the same area or across disciplines. Focusing research interest gives the young researcher an opportunity to master specific research domains, tools, and methods, and to become familiar with pertinent networks and resources. We do not recommend a very narrow focus early on in the young researcher's career, but advise any young researcher to avoid being a "jack of all trades". In order to secure funding, academic positions, employment, or promotion, the young researcher will often have to describe his or her research interests and demonstrate refined skills in a specific area of interest. In a similar way, the young researcher can become established as an expert in a specific field. It is often easy to identify a clear research focus in "successful" researchers. Initial steps, such as reading senior faculty researcher profiles and writing and sharing drafts of research interest can help young researchers tremendously.

Invest in developing research methods training
==============================================

Any formal training in research methods is an added advantage to content expertise. Important concepts such as formulation of a research question, study design, sample size requirements, basic biostatistics, and research ethics can often make a difference between publishable manuscripts and fatally flawed ones. More importantly, poorly designed and conducted research would potentially jeopardize a young researcher's reputation and self-confidence, the safety of participants involved in the research, the possibility to acquire more funds in the future, and the reputation of the institution. This often results in wastage of limited resources. Young researchers are invited to consider all the available options, such as short courses, online resources, and master's and doctoral studies. Within institutions, young researchers can organize journal clubs to learn from one another.[@b24-jmdh-6-163] [Table 1](#t1-jmdh-6-163){ref-type="table"} is a non-exhaustive list of free online resources.

Develop an adequate set of interpersonal and personal skills
============================================================

Interpersonal skills are important in research. This is directly linked to networking abilities. Young researchers should be able to interact with other people in a social gathering to learn and share their ideas, make scientific oral and poster presentations fluently, and develop networks and collaborations with new acquaintances. They should always be ready to provide their contact details and request contact information from others. Likewise, personal skills, such as time management, are critical to meeting deadlines, which are a frequent requirement in the world of research, alongside other professional non-research activities.[@b31-jmdh-6-163] Firmness of purpose is also important when facing rejection of grant applications or manuscripts. A number of resources are available to guide researchers on how to deal with rejection.[@b32-jmdh-6-163],[@b33-jmdh-6-163]

Become a mentor
===============

The natural aspiration and evolution of a mentee should be to become a mentor, in turn. Young researchers should aim to obtain positions requiring academic or practical teaching and supervision. Mentoring is a rewarding academic and personal venture.[@b34-jmdh-6-163] This will provide the young researcher with opportunities to transmit the knowledge they have received and the expertise they have developed. This significantly contributes to capacity building and the sustainability of research. Evolving into a mentor is a desirable outcome in a former mentee.[@b23-jmdh-6-163]

Find and maintain balance
=========================

As exciting and rewarding as research might be, it typically is only one part of a young researcher's professional activities, and it is only a part of one's life. As one's expertise grows, solicitations and responsibilities multiply. This may be a sign of recognition, but it also increases the risk of burnout. It is crucial to learn how to set priorities, and plan and organize one's life accordingly, so as to balance duties and necessities.[@b15-jmdh-6-163] Burnout can occur early in one's career, even during training, and have deleterious effects on job satisfaction and personal well-being.[@b31-jmdh-6-163]

Putting it all together
=======================

The above guidelines are presented individually, but are interrelated. A young researcher may find a mentor in the institution to which he or she is affiliated and will probably engage in manuscript writing and peer reviewing. Personal and interpersonal skills are some of the nonacademic traits that one can learn from a mentor. Also, belonging to an institution may expose the young researcher to the funding mechanisms in play and how to obtain and manage funds. We emphasize that research involves a lot of "learning by doing", and that the earlier these steps are initiated, the greater the likelihood of success. Young health researchers are encouraged to develop the domains in which they are deficient. From a broader perspective, all of these factors can be facilitated and supported by research institutions by creating environments conducive for career enhancement and research productivity. [Table 2](#t2-jmdh-6-163){ref-type="table"} is a summary of the points outlined above.

Concluding remarks
==================

Using a commentary style, we have provided some guidance that we hope young researchers can use to enhance their careers. The ideas are mostly based on our collective experience as junior researchers and research mentors, and each of us has utilized some or all of these strategies at some point in our research development path.
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###### 

Free online research resources

  Source                                                                        Course topic                                        URL (accessed on February 20, 2013)
  ----------------------------------------------------------------------------- --------------------------------------------------- ---------------------------------------------------------------------
  Tri-Council Policy Statement: Ethical Conduct for Research Involving Humans   Research ethics                                     <http://tcps2core.ca/welcome>
  Unite for Sight, Global Health University                                     Global health research and other topics             <http://www.uniteforsight.org/global-health-university/courses>
  The Cochrane Collaboration                                                    Systematic reviews                                  <http://handbook.cochrane.org/>
  Carnegie Mellon University                                                    Empirical research methods                          <http://oli.cmu.edu/courses/future/empirical-research-methods/>
  Training and Resources in Research                                            Research ethics                                     <http://elearning.trree.org/>
  Ethics Evaluation                                                             Good clinical practice                              
  World Health Organisation/Health InterNetwork Access to Research Initiative   Authorship skills                                   <http://www.who.int/hinari/training/authorshipskills/en/index.html>
  Duke University Global Health Institute                                       Standard operating procedures for clinical trials   <http://globalhealth.duke.edu/resources/sops>

###### 

Tips for a successful research career

  Guidelines                         Rationale                                                                                       How to achieve
  ---------------------------------- ----------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------
  Institutional affiliation          ResourcesTraining opportunitiesExposure to best practicesRecognitionCredibilityInfrastructure   Maintain contact with previous educational institutionsVolunteer workFormally request affiliation
  Writing early                      Necessity of researchExperience can be gainedRecognition                                        Learn by doingUse scientific writing resources
  Reviewing early                    FairnessLearning opportunityStaying abreast with science                                        Progressive introduction by senior researcherUse peer reviewing resources
  Find a mentor                      Academic growthProfessional growthResearch productivity                                         Join mentorship programsActively seek mentorship
  Collaboration and networking       Establishing relationshipsEnhances research qualityCreates more openings                        Be open to collaborationSeek and offer helpUse electronic forums for networkingAttend relevant research meetings
  Funding                            Necessary for researchNecessary for training                                                    Use networks to seek opportunitiesSubscribe to mailing lists
  Establish research interests       Provides a career focusGives room for specialization                                            Identify your zone of comfort and research interestSeek ways to contribute to this field and enhance your skills
  Research methods training          Formal requirement for conducting research and securing employmentEnsures safer research        Formal educationFree resourcesResearch meetings
  Interpersonal and personal skill   Enhances communication and networkingNecessary to market one's self and to report research      Can be gained in a mentoring relationshipSeek resources for specific skills like time management and resilience
  Mentoring                          Ensure sustainability of knowledge transferPersonally and professionally rewarding              Participate in formal mentorship programsIdentify junior colleagues who need help
  Find and maintain balance          Key for stable family relationshipsProvides room for other activities in life                   Practice time managementSet specific achievable objectives
